Summary. The changes in concentration of oestrone, oestradiol (-17\g=a\ and -17\g=b\ 
Introduction
As part of a comparative study on the role of oestrogens synthesized by the conceptus early in pregnancy in the cow, ewe and sow, Robertson & King (1975) and Robertson, King & Carnegie (1976) have reported that the concentration of oestrone sulphate increased in the chorioallantoic fluid of the pregnant cow during the 2nd month of gestation. Similar observations have been made for the chorioallantoic fluid of the sheep (Carnegie & Robertson, 1978) and the peripheral plasma of the pregnant sow (Robertson & King, 1974;  Robertson, King & Dyck, 1978) . As it is well established that steroid hormones influence the development and maturation of the fetus during intrauterine life (Jost, 1969 (Jost, , 1970  Gorski, 1971) and, later, the induction of parturition (Liggins, 1969) , it was considered expedient to extend our investigations on the concentrations of oestrogens in fetal and maternal fluids of the pregnant cow to cover the complete period of pregnancy. The only work so far reported on oestrogens in fetal fluids of the cow is that of Challis et al (1974) on unconjugated oestrogens in the serum of the fetal calf.
Materials and Methods

Animals
Heparinized samples of maternal blood were collected at the time of commercial slaughter from 22 Holstein-Friesian and cross-bred Friesian dairy cows covering a gestation age of Days 72-270. The samples were immediately chilled in ice-cold water and centrifuged within 4 h of collection. The plasma was transferred in 3 ml aliquots to stoppered glass vials, frozen over solid C02 and stored at -20°C until assayed. The uterus was removed within 20 min of death and the conceptus exposed by carefully dissecting through the uterus along the mesometrial surface, taking care not to rupture the chorioallantois. Samples of allantoic fluid were aspirated with a minimum of contamination using sterile syringes fitted with 18-gauge needles. In some instances the presence of a transparent gelatinous mass in the allantoic sac made it difficult to obtain samples. The chorioallantois was then ruptured to drain off excess allantoic fluid and to expose the amniotic sac. Amniotic fluid samples were collected in a manner similar to that for allantoic fluid. The fluids were frozen over solid C02 in 3 ml aliquots in stoppered glass vials and stored at -20°C until assayed.
The fetuses were removed, their sex determined, and the crown-rump length measured. The approximate gestational ages were then determined using the tables compiled by Roberts (1956) Oestrogen sulphates. Following benzene extraction of the unconjugated oestrogens, conjugated oestrogens in the form of oestrogen sulphates were assayed in both plasma and fetal fluids using the method of Loriaux, Ruder & Lipsett (1971) as modified by Robertson & King (1974) and Carnegie & Robertson (1978) . The sensitivity was 40 pg for oestrone sulphate, expressed as the unconjugated oestrone equivalent, and about 45 pg for oestradiol sulphate. It was not established whether the oestradiol sulpho-conjugates were present as the 3 or 17-monosulphates and/or 3,17-disulphates. If they arise from the reduction of oestrone sulphate then the sulphate group will occupy the 3 position. In a selected series of samples oestradiol-17ß sulphate and oestradiol-17a sulphate were separated after solvolysis by subjecting the mixture to a selective oxidative procedure using the specificity, under certain conditions (Robertson et al, 1972) , of a 17ß-hydroxysteroid dehydrogenase preparation which converted oestradiol-17ß to oestrone leaving the majority (98%) of the oestradiol-17a unchanged. Oestrone and oestradiol-17ß were then separated on celite columns, assayed and the results expressed in terms of oestradiol-17ß and oestradiol-17a.
Results
For ease of comparison of data, the oestrogen sulphate concentrations have been expressed as the unconjugated oestrogen equivalent. To correct for the actual gravimetric amounts of oestrone sulphate and of oestradiol sulphate (as monosulphate) the values should be multiplied by 1-4. (Text-fig. 2a ).
The earliest amniotic fluid sample analysed (Day 72) contained 100 pg oestradiol sulphate/ ml, considerably less than that in allantoic fluid. Concentrations later in pregnancy were variable (Text- fig. 2b ).
Ratio of oestradiol-17a sulphate to oestradiol-17ß sulphate. Oestradiol-17a sulphate was present in higher concentration than oestradiol-17ß sulphate in all of the samples analysed (Table 2 ) and the ratio in amniotic fluid was considerably higher than that in allantoic fluid (means of 50-2 and 7-2 respectively).
Oestrone and oestradiol. The concentrations of the unconjugated oestrogens were very low relative to those of the corresponding conjugated oestrogens ( 
Discussion
The data show that, within the limits of the sensitivity of the assay and of the number of animals sampled, oestrogens were present in the fetal fluids of the cow earlier than Day 52. The principal oestrogen was oestrone sulphate which attained the very high concentration of 475 ng/ml in allantoic fluid around Day 132.
The peak in the concentration of oestrone sulphate in amniotic fluid at Day 110 precedes that in the allantoic fluid by some 23 days although the reverse has been found for the ewe (Carnegie & Robertson, 1978) . The initial rise in oestrone sulphate concentrations can be attributed to the increase in the mass of the placental tissue, membranes and/or fetus. At present the source of the oestrogens is not known. Gadsby, Burton, Heap & Perry (1976) failed to obtain evidence for oestrogen synthesis in vitro by either tissues or membranes of the early bovine or ovine conceptus although Attal (1969) (Carnegie & Robertson, 1978) and in the peripheral plasma of the pregnant sow (Robertson & King, 1974; Robertson et al, 1978) (Carnegie & Robertson, 1978) . This drop in the concentration of the oestrogen sulpho-conjugates late in pregnancy is in keeping with an observed fall in the concentration of the unconjugated oestrogens in the blood of fetal calves during the 8th month (Challis et al, 1974) and of the sulpho-conjugates in fetal ovine blood (Wong, Cox, Durrie & Thorburn, 1972; Findlay & Seamark, 1973 (Perry, Heap & Amoroso, 1973) and oestrogens of embryonic origin have been detected in the maternal peripheral plasma by Day 17 (Robertson & King, 1974; Robertson et al, 1978) , suggests that the first appearance of oestrogens in the conceptus of the cow occurs much later in relation to the start of attachment to the maternal uterus. The cow may therefore be more like the ewe in which evidence for oestrogen synthesis by the conceptus was first found around Day 31 (Carnegie & Robertson, 1978) . The failure to obtain evidence for oestrogen synthesis in vitro by tissues and membranes of the early bovine conceptus (Gadsby et al, 1976) , and the present data, tend to argue against oestrogens of embryonic origin being involved as an antiluteolytic or luteotrophic factor in the cow, but the role of these oestrogens, particularly the sulpho-conjugates, during early pregnancy is still obscure.
